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Introduction
In the last couple of years it has been recognized that human capital may be one of the key drivers of economic growth (Middendorf 2006; OECD 2003) . The channels through which it might work are manifold but higher education is also likely to operate indirectly for example through better health (Berger and Leigh 1989; Kenkel 1991; Groot and van den Brink 2004) or lower crime (Lochner and Moretti 2004; Buonanno and Leonida 2006) . Thus, education yields social benefits and policy-makers should strive for a higher educational attainment of the population.
Today, however, the major European countries are losing ground in providing a better educated workforce. In Germany, the share of the population who has attained tertiary education has declined for the 25 to 34-year cohort while Italy did not accomplish to increase it and is now below the level of Chile (OECD 2006: 32) .
1 Thus, the goal of the Lisbon agenda, to make the EU "the most competitive and dynamic knowledge-driven economy" by the year 2010 seems far out of reach, which has already been conceded by the European Commission
(European Commission 2004).
For the individual, the decision to invest in human capital, like other investment decisions, hinges on the internal rate of return of that investment. If these returns turn out to be disproportionately high relative to other investments, this may be a sign of a market failure (Harmon, Oosterbeck and Walker 2003) and thus, besides the externalities outlined above, another reason for intervention. While there are numerous studies dealing with estimates of the economic return to education in European countries, cross-national comparisons are flawed as they are based on different datasets, different estimation procedures, or both.
This study therefore uses a unique standardized European survey, the ECHP, to provide detailed estimates of the returns to education in Europe. Firstly, we estimate the standard Mincerian wage equation and deliver comparable estimates for the EU-member countries over time. We then explore if cross-national differences in the levels of returns can be attributed to the supply of educated workers. for a huge upswing in educational attainment. If the demand for skills has however not kept pace with this increase, it is likely that education premia have fallen for younger cohorts.
Despite these strong reasons for changes in the returns to education, so far there is only scarce empirical evidence for European countries (see Boockmann and Steiner (2006) for an analysis for West-Germany).
Finally, we use quantile regression techniques to assess the relationship between education and wage inequality. If returns to schooling are different along the wage distribution, schooling would exert an impact upon wage inequality. Previous estimation results from Martins and Pereira (2004) from the mid 1990s for most of the countries included in our own analysis point at returns being higher at the upper part of the wage distribution. Thus, contrary to common beliefs, schooling would have a positive impact upon within-levels wage inequality. Thus far, this question has not been addressed with comparable data, though.
The remainder of the paper is organized as follows. Section 2 provides an overview of recent estimates of the economic returns to schooling in Europe. Section 3 explains the estimation approach as well as the utilized data. In section 4 the estimation results are presented and section 5 concludes.
Recent evidence on returns to education in Europe
The project Public Funding and Private Returns to Education (PURE), funded by the European Commission, involved researchers from 15 European countries and aimed at providing comparable estimates of the private returns to education (for the following results see Harmon, Walker and Westergaard-Nielsen 2001) . As all of the researchers analyzed their respective national datasets, the results of their study are per se not comparable across
countries. Yet, the project partners agreed on estimating a common specification of the wageequation, which increases comparability.
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According to their results, Ireland, the UK and Portugal feature the highest returns to education in 1995, whereas Norway, Denmark and Sweden are characterized by the lowest returns. Furthermore, for the UK, Ireland, Germany, Greece and Italy they observe a substantial difference in returns between genders as females receive a significantly higher education premium than men. As the respective datasets are longitudinal in nature, the PURE project had also the opportunity to provide estimates of the economic return to schooling over time. Across countries, however, they do not identify a common trend in returns. For men, they identify a falling trend in returns from the mid 1980s until the mid 1990s in Austria and Portugal, whereas Denmark, Portugal, the UK and Italy seem to exhibit an increasing trend. Martins and Pereira (2004) rely on these estimates and address the relation between schooling and wage-inequality. Utilizing quantile regression techniques, they show that for nearly all EU countries, returns to schooling are significantly higher at the top of the wage distribution.
Individuals, who are at the top of the conditional wage distribution, are there because of their unobserved characteristics and the results suggest that this group receives a higher education increment. Their results therefore imply that schooling aggravates within-group inequality. Heinrich and Hildebrand (2005) show, that the positive effect of education on labor force participation is especially marked for women whereas the probability of unemployment decreases strongly with male educational attainment.
Garcia-Mainar and Montuenga-Gomez (2005) also make use of the ECHP and estimate returns to education in Portugal and Spain both for employees and self-employed workers, respectively. Schooling, however, has to be considered endogenous in the Mincer-framework and the authors try to overcome this problem by using an Instrumental-Variables (IV) approach. In particular, they apply the Efficient Generalized Instrumental Variables estimator (EGIV) by Hausman and Taylor (1981) . This makes use of the panel data structure and uses all exogenous variables as well as means of the time-varying regressors as instruments to obtain a consistent estimate of the return to education.
Their estimation results show, that the returns to education in Spain are higher for wageearners than for self-employed workers while the opposite holds in Portugal. In the latter country, both wage earners (9.5 %) and self-employed workers (10.0 %) exhibit a higher return to education than their counterparts in Spain (8.8 % and 4.9 %, respectively).
The analysis of the relationship between demography and earnings was motivated by the entry of the baby-boom cohorts in the US labor market. If workers are imperfect substitutes across ages, individuals born in a large birth cohort will face lower wages (Welch 1979) .
Analogical, exogenous shifts in educational attainment across cohorts will change the relative supply of highly educated workers and thus the return to education (Card and Lemieux 2001) .
At first glance less clearly, the pure size of a birth cohort may matter for education premia, too. If jobs for more educated workers also require more training, the substitutability between young and old workers diminishes with education (Stapleton and Young 1988) . Thus, individuals born in a large cohort will face lower returns to education.
Europe is facing two distinct circumstances, which suggest a rather huge change in education premia across birth cohorts. Firstly, the number of live births has fallen dramatically since the mid 1960s which may positively affect the return to education. Secondly, education reforms in Europe taking place in the 1960s to 1970s provided for a huge increase in educational attainment which may abate education premia. Despite these reasons for a change in the returns to education in European countries, however, empirical evidence is scarce. Boockmann and Steiner (2006) 
To increase the sample size, equation ( 
Applying OLS to equation (3.1), the regression line passes through the mean of the sample.
Thereby one implicitly assumes that a differing impact of the exogenous variables along the conditional distribution is negligible. If however, the earnings gain from additional schooling is not the same across the wage distribution, schooling would have an impact upon wage inequality. We therefore additionally apply quantile regression techniques (Koenker and Bassett 1978) , which allow us to estimate the return to schooling within different quantiles of the wage distribution. In particular, wage equation (3.1) can be rewritten as (see Martins and Pereira 2004) 1997, respectively. For most of the countries, a harmonized ECHP questionnaire (the "Community questionnaire") has been used, which is designed by Eurostat. Exceptions are the UK, Germany, Luxembourg and Sweden for which data was converted from national surveys. For the former two countries, converted data from national surveys is provided through 1997 whereas for the latter two countries the ECHP questionnaire has been replaced by national surveys in 1997.
Changes in the member states' population is reflected in the data through births to household members and the formation of new households from existing ones. Non-responses and attrition rates are comparable with other longitudinal household surveys (Peracchi 2002) . The ECHP covers topics as demographics, labor force behavior, health, education, migration and income, especially earnings and transfers. The income measure used in this study is gross monthly wages. The survey further reports weakly working hours, which are used to calculate the gross hourly wages, our dependent variable. To compare the estimates across countries as well as over time, gross wages are adjusted by Purchasing Power Parities.
In the ECHP, as in most European surveys, information on the education of the individual is only available as a coded variable denoting the "highest educational level completed". The corresponding three categories are less than second stage of secondary education (ISCED levels 0-2), second stage of secondary education (ISCED level 3) and tertiary education (ISCED levels 5-7). In order to make the estimates comparable to other studies, these have been transformed to a continuous variable "years of schooling" by using information from the OECD's Education at a Glance on the usual time-frame necessary to obtain a certain educational level in the various countries (see table 7 in the appendix). However, the estimates do therefore only contain information on the return to an additional year of education between schooling levels. The experience measure used in the analysis is working experience as stated in the questionnaire, yet due to data limitations it is not possible to correct this for unemployment spells. Additional control variables include dummies depicting if one is a native citizen and if the individual is married, sector dummies as well as regional dummies on the NUTS-2 level. Generally, data availability across countries prevented us from estimating a more detailed regression.
For the analysis, data from all waves of the ECHP is used. Estimations are carried out for all male wage earners, since results for females are likely to be distorted by selection into employment. Yet, Sweden and Luxembourg are not included in the analysis, since income is only stated net of taxes. The Netherlands are left out, since apparently there seemed to be coding problem with the Dutch education data (see also Heinrich and Hildebrand 2005: 14) . 
Estimation Results

Estimates of the average return to education
We begin by estimating the earnings function by OLS for the latest year of the survey, 2001.
Estimation results are reported in table 2. The estimated coefficients on years of schooling as well as experience are significant at the 1%-level and the model explains from 28 % (UK) to 43 % (Ireland) of the wage variation in the sample countries. Results show that the average return for males to an additional year of schooling is highest in Ireland and Portugal with rates of return of around 10.0 %, respectively, followed by Austria and Greece with rates of return of roughly 8 %. In contrast, returns to education are lowest in the UK, Italy and Germany with rates of return of around 4.8 % to 5.5 %. Returns to experience are highest in Austria, Germany and the UK. In the former two countries, this might be explained by the rather high degree of unionized wage setting with determinated allowances for age or experience.
Furthermore, in all countries, returns to experience exhibit the presumed concave pattern, that is earnings increase with on-the-job experience but at a diminishing rate. Natives earn statistically significant more only in five countries of the sample and this difference is the largest in Italy. Furthermore, married males receive a sizeable wage premium in all countries except Denmark. Acemoglu (1999), in a more general framework, shows that the impact of the relative supply of skilled workers on the skill premia depends on the skill bias of technology. When countries are technological followers, an increase in the supply of skills will not induce skill-biased technological change and the return to education decreases strongly with the supply of skills.
In contrast, when the supply of skills has a huge impact on technology, the demand for skills rises with supply and may even induce an increase in the education premium.
In a simple model we investigate this further by regressing the estimated returns to schooling in our sample countries on the educational attainment of the population, as measured by average schooling years from the data set of Barro and Lee (2001 there is a negative relationship between the educational attainment of the workforce and the returns to schooling and thus variations in returns to education across countries are closely related to scarcity (Psacharopoulos and Patrinos 2004) . A rise in the years of schooling of the workforce by one standard deviation (1.5 years in 2000) yields a decrease in the return to education of 1.5 percentage points. Yet, as our dependent variable is itself an estimate, we have to allow for the uncertainty associated with it. This is done in a further regression by weighting the estimates according to their standard errors (variance-weighted least squares).
Results show, that the point estimate gets rather small, implying a drop in the return to schooling by 0.75 percentage points if the years of schooling of the workforce rise by 1.5
years. Although we cannot rule out changes in demand for skills by using this simple framework, these were obviously not strong enough to balance the rise in supply of educated workers. 
Cohort effects and returns to education
In the previous section, we already considered that there might by time effects which exert an impact on the average return to schooling. Although the latter remained mostly stable in most of the sample countries over time, the returns to education might differ depending on the cohort an individual is born in. Firstly, there may exist exogenous cohort specific factors which have an impact on the relative supply of educated workers and thus the return to schooling. Secondly, even the absolute size of the birth cohort might have an impact on educational premia if the elasticity of substitution between young and old workers varies with their educational level. There is evidence that elasticities of substitution indeed decrease with education, which can be explained by the fact that jobs for higher educated workers also require more on-the-job training (Stapleton and Young 1988) .
To analyze if cohort effects are present in our sample of European countries, we subsequently extend the Mincer-equation with birth cohort dummies as well as interactions between schooling and these dummy variables. To have a sufficient number of observations, firstly we Finish data, however, did not provide enough observations even for this rather rough classification so that Finland had to be excluded from the sample.
The estimation results of the extended Mincer-equation are presented in table 4. In all countries, except for Belgium and Greece, we find significant cohort effects in the returns to education as the schooling-cohort interaction terms are jointly significant at the 1%-significance level. Most interestingly, the pattern of educational premia across adjacent birth cohorts is the same for nearly all countries with significant cohort effects. In these countries, returns to education decrease continuously over cohorts born after 1940. 5 Figure 2 shows this graphically. To compare the returns across cohorts, it is assumed that workers of all birth cohorts possess a work experience of 15 years, which certainly does not hold for each cohort.
Therefore, the absolute values of returns cannot be interpreted but only the evolution of returns across birth cohorts.
The figure shows, that in some countries the decline of returns to education is quite marked.
For instance, the youngest cohort in France suffers from a 10 percentage point lower education premia compared to the oldest cohort whereas in Austria the difference is 9 percentage points. Yet, it has to be bourn in mind that the youngest cohort, who is born after 1969, may not have totally entered the labor market by the time of the survey, which implies that their returns may be biased downwards. Furthermore, the returns to education of the oldest cohort may be biased upwards as there might exist a positive selection of older workers into employment. Those individuals, whose returns to education are relatively high, might choose to stay in employment, possibly beyond their retirement age. Disregarding the youngest as well as the oldest cohort, the decline in education premia is less pronounced.
According to these estimates, returns to education in France and Austria have fallen by 6 percentage points for the cohort born in the 1960s compared to the cohort born in the 1940s.
Figure 2: Returns to education in Europe for different birth cohorts
Notes: Calculations based on data from the ECHP under the assumption that workers of all birth cohorts possess 15 years of work experience.
One exception to the general trend of falling education premia is Germany, where we observe a u-shaped pattern. The returns do not change for the cohort born in the 1940s then decrease for the two following cohorts before the youngest cohort experiences a rise in the return of about 1 percentage point. In the UK, the returns to education first rise for individuals of the 1940s cohort before they decrease continuously over all cohorts born after 1950. In the latter country, the variation in returns over cohorts though is rather small. The youngest cohort exhibits a return which is only 1.2 percentage points lower than that of the oldest cohort.
As we could only control for experience, there may still be an autonomous impact of age on the return to education, which is wrongly ascribed to cohort effects. This problem, however, may be much more prevalent in cases where individuals work in the public sector because there age, and not working experience, is mostly relevant for the pay scale grouping (Boockmann and Steiner 2006 individuals. This may be explained by the more flexible wage-setting in the private compared to the public sector. An exception is Ireland, where the cohort effects are no longer significant. In all other countries our previous result, namely that individuals born after 1940 are continuously facing lower returns to education, is confirmed. Admittedly, in Austria, the UK and Portugal, the decline in returns applies to later cohorts born in the 1950s or 1960s, respectively.
The results are however at odds with the presumed impact of demography on education premia. From a peak in the mid 1960s live births declined steadily all over Europe (Biagi and Lucifora 2005) and this should accordingly raise the returns to education for subsequent cohorts. A different explanation may be that educational attainment has risen so strong in most European countries, that this has lowered the return on investments in education. As explicated in the preceding section, the overall scarcity of educated workers seems to be positively related to the education premia. Drawing again on the data set by Barro and Lee (2001) , this may partly explain our results. In Austria, for instance, the educational attainment of the workforce (those aged between 15 and 65) increased in the 1980s (see figure 3 in the appendix). The cohort born in the 1960s, which entered the labor market about 20 years later, should therefore exhibit the largest decline in returns, which is reflected in our results.
Furthermore, Spain and Portugal experienced the strongest increase in educational attainment of all sample countries and these are two countries where the returns to education fall off very strong.
It has to be noted, however, that the general tendency of a drop in education premia across cohorts experienced in many of the sample countries might be attributed to developments in certain fields of study. College enrollments might have risen in a particular field of study, outpacing demand for that specific labor market group, while in other fields of study there is still a lack of graduates. In Germany, for instance, there is a reported enduring lack of engineers. Unfortunately, it is not possible to investigate this issue further. Neither is the field of study part of the questionnaire of the ECHP, nor is this information available at the country level. Notes: Data from all waves of the ECHP. Regional dummies, survey-year dummies, native dummy, married dummy and sector dummies omitted. Standard errors adjusted for clustering on individuals. t-ratios in parentheses. *: significant at 10% level; **: significant at 5% level; ***: significant at 1% level.
Furthermore, the observed decline in education premia in most of the sample countries may be driven by decreasing education quality. Studies for the U.S. (Murnane et al. 2000; Lazear 2003) , Canada (Finnie and Meng 2002; Green and Riddell 2003) Wößmann (2002: 106) compares students' scores on various tests of student performance in some of our sample countries, namely Belgium, France, Germany and the UK, over time and shows that these have actually fallen between 1970 and 1995, despite the huge increase in spending on education. 7 Thus, the apparent decline in education quality may be an additional factor causing the drop in education premia across subsequent cohorts.
Quantile Regressions
In order to evaluate what masks behind the average return to education across the wage distribution, we will subsequently apply quantile regression (QR) techniques which allow estimates of the returns within different quantiles of the wage distribution. Most interesting is the impact of schooling on wages at the very top and at the very end of the wage distribution. Arias et al. (2001) show, that once controlling for ability differences, there remain significant differences in returns to education along the wage distribution. Thus, the omission of ability in the wage equation is unlikely to be the main reason for our results. Martins and Pereira (2004: 365 f.) offer different explanations for the observed pattern. In general, schooling interacts with other factors that also have an impact on wage-differentials and the impact of these factors is stronger for higher schooling levels. Firstly, there may exist over-education and high-skilled workers take on low-skilled jobs with a correspondingly lower salary. Thus, the observed differences in returns to education represent within-skill dispersion of pay.
Secondly, differences in ability may have a stronger impact on wages the higher the schooling level of the individuals. Thirdly, individuals at the bottom of their conditional wage distribution may be those that suffer from low school quality, which is neglected in the Mincer-framework. For highly skilled individuals, with a corresponding higher variety in schooling paths and fields of study, this problem may be more severe.
Comparing the quantile regression results of 2001 with those of 1994, there are no signs that either the returns at the bottom of the conditional wage distribution or those at the top have moved in either direction. Thus, there is no indication that the complementarity between education and one of the factors outlined above became stronger over time, although the observation period is rather small. Nevertheless, policies, which aim at reducing wage inequality in Europe by raising the educational attainment of the workforce, will have to face that even in a very homogenous educated population wage differentials would be substantial.
Another interesting question is if there is a link between the difference in returns to education along the wage distribution and the average return to schooling in the population. Pereira and Martins (2002) note that the former can be understood as a measure of risk associated with an investment in education as people are doubtful at which position of the wage distribution they will end up when they enter the labor market. In finance, there is a well known positive relation between risk and return and Pereira and Martins (2002) indeed find that this also holds for the risk and return to education.
In general, we can confirm their results. The correlation between the risk of education (the difference in returns between the first and last decile) and the average return to education is quit high with 0.69 and 0.65 in 1994 and 2001, respectively. Thus, the return-risk link may be another factor explaining the differences in observed returns to education within our sample of EU-countries. There are, however, three exceptions. In Italy and the UK, the difference in returns between the first and last decil is quite high whereas the average return is rather low.
In contrast, in Belgium the risk of investing in education is very low but the average return is comparatively high.
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Conclusions
In recent years human capital received a prominent role in the political discussion in Europe which culminated in the Lisbon Agenda. It is, however, becoming increasingly unlikely that Europe will outperform the US and Japan and become the leading knowledge-based economy. The aim of economic policy therefore has to be to spur investment in education in European countries.
This article analyses the individual incentives of investments in education in more detail, relying on a harmonized European dataset. Our estimation results show, that schooling has considerable positive effects on earnings and in most of the countries these returns are above comparable returns on other investments. According to our estimates returns to an additional year of schooling are in most of the sample countries relatively stable during the second half of the 1990s and highest in Portugal and Ireland with about 10 % and lowest in the UK and
Italy with about 5 %. Furthermore, we show that the returns to education are negatively related to the educational attainment of the workforce.
Estimates of the economic return to education for different birth cohorts show, that in nearly all countries significant cohort effects exist. Furthermore, there seems to be a common trend among most European countries which implies a continuous decrease in returns to schooling across subsequent cohorts. While for some countries like France or Denmark, this drop in education premia is rather huge, for other countries like the UK the decline is far less pronounced. In sum, these results are at odds with the prediction, that the decline in birth rates would raise the returns to schooling. Yet, this phenomenon may be explained by the huge increase in educational attainment during the 1960s and 1970s which might have outpaced demand. Still unexplained, however, is whether this trend in most of the sample countries is caused by an education expansion in certain fields of study rather than a broad based tendency. An additional factor which might explain the drop in education premia across subsequent cohorts is an apparent decline in education quality. Wößmann (2002) shows for some of our sample countries, that students did perform worse over time in various tests on student performance, despite the huge increase in spending on education.
Finally, we analyze the relation between schooling and wage inequality. Utilizing quantile regression techniques, results show that in nearly all countries the returns to education are 27 significantly higher at the top of the wage distribution than at the bottom. Results therefore imply that schooling aggravates within-group inequality. Furthermore, we confirm a previous result in the literature (Pereira and Martins 2002) : the "risk" of education, as indicated by the difference in returns to schooling along the wage distribution, is positively related to the average return of education and may further explain the differences in observed returns to education within our sample of EU-countries.
